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DETAILED ACTION 
Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1 and 3 are rejected under 35 U.S.C. 102(e) as being anticipated by Shiue et al. 
(U.S. Patent Application Pub. 2005/0053127 Al). 

Regarding claim 1, Shiue et al. discloses in FIG. 5 an equalizing device for mitigating 
channel response dispersion. FIG. 5 comprises a first filter 102, a target filter 104, an error 
determining device 106 and a coefficient processor 108. Shiue et al. teaches in paragraph [0057] 
that the target filter can be a linear filter and in paragraph [0055] that the first filter may be an 
adaptive FIR, which is a linear filter. The error determining device calculates an error signal e(n) 
(figure of merit of instant claim) that represents a quality of the electrical signal and adjusts the 
coefficients of the linear filters via the coefficient processor 108 to minimize the error signal. 

Regarding claim 3, Shiue et al. discloses in FIG. 4 and paragraph [0050] a system that 
updates coefficients in the frequency domain. Shiue et al. teaches to use fast Fourier transform 
(FFT) to convert measured value to frequency domain (i.e., spectrum of the signal). 

3. Claims 1 and 4 are rejected under 35 U.S.C. 102(e) as being anticipated by Wang et al. 
(U.S. Patent Application Pub. 2004/0136731 Al). 
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Regarding claim 1, Wang et al. discloses in FIG. 5 an equalizer comprising a controllable 
analog filter, an error generator, error acquisition and equalizer control. Since the analog filter 
uses delay lines and forms linear combination of delayed signal, it is a linear filter. Wang et al. 
teaches in paragraph [0048] to calculate error function (figure of merit of instant claim) and 
adjust the coefficients of the controllable analog filter. 

Regarding claim 4, Wang et al. teaches in paragraph [0063] to use low pass filter (LPF) 
205 to average the error signal. 

4. Claims 1 and 5-6 are rejected under 35 U.S.C. 102(e) as being anticipated by Endres et al. 
(U.S. Patent Application Pub. 2005/0018765 Al). 

Regarding claim 1, Endres et al. discloses in FIG. 3 a linear equalizer comprising an 
adjustable forward filter 210 and error term (figure of merit of instant claim) calculator 230. 
Endres et al. teaches in paragraph [0033] to use FIR (a linear filter) for the forward filter. Endres 
et al. teaches in FIG. 3 to adjust the coefficients of the forward filter based on the error signal to 
minimize the error. 

Regarding claim 5, Endres et al. teaches in paragraphs [0042] and [0043] to calculate e cma 
based on y which is the ratio of the fourth moment of the source sequence to the second moment 
of source sequence s(k) which is usually approximated by w e (k). 

Regarding claim 6, Endres et al. teaches in paragraph [0084] to implement the linear 
equalizer using software and micro-controller. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiue et al. (U.S. 
Patent Application Pub. 2005/0053127 Al). 

Shiue et al. has been discussed above in regard to claims 1 and 3. The difference 
between Shiue et al. and the claimed invention is that Shiue et al. does not teach calculation of 
channel response. However, it is obvious from FIG. 3 and FIG. 5 of Shiue that the box label 
channel H represents dispersion and n(k) represents noise. The filters mimic the behavior of the 
channel and the error represents the difference between the real channel response and the effects 
of the filters. That is, the channel response is calculated from the effects of the filters and the 
error. One of ordinary skill in the art would have been motivated to calculate the channel 
response based on the model of Shiue because the channel response allows one to engineering 
the channel and predicting performance of the communication system. Such information is 
important for determining quality of service, data rate, etc. Thus it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to calculate channel response, 
as suggested by FIG. 3 of Shiue, in the equalizing device of Shiue because channel response 
allows one to engineering the channel and predicting performance of the communication system. 

7. Claims 7-9 and 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Endres et al. (U.S. Patent Application Pub. 2005/0018765 Al) in view of Wang et al. (U.S. 
Patent Application Pub. 2004/0136731 Al). 

Endres et al. has been discussed above in regard to claims 1 and 5-6. Regarding claims 
7-8, the difference between Endres et al. and the claimed invention is that Endres et al. does not 
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teach an analog to digital converter. Wang et al. teaches in FIG. 5 analog filter for process 
signal, an analog-to-digital converter (ADC) for converting error signal to digital format and 
sending to a microprocessor and digital-to-analog converter (DAC) for converting signal from 
the microprocessor to control the analog filter. One of ordinary skill in the art would have been 
motivated to combine the teaching of Wang et al. with the equalizer of Endres et al. because 
digital computation is fast and accurate, and complex algorithms can be easily implemented and 
updated. Thus it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use an analog filter, ADC, DAC and microprocessor, as taught by Wang 
et al, in the equalizer of Endres et al. because digital computation is fast and accurate, and 
complex algorithms can be easily implemented and updated. 

Regarding claim 9, Wang et al. teaches in paragraph [0063] to use an integrator or LPF to 
produce a time average value of the error signal. 

Regarding claims 12-14, Wang et al. suggests in paragraph [0005] and paragraph [0076] 
to use the modified equalizer for mitigating modal dispersion, chromatic dispersion and 
polarization mode dispersion. 

Regarding claim 15, Endres et al. suggests in paragraph [0003] to use the modified 
equalizer for mitigating dispersion in wired links using twisted-pair copper connections. 
8. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Endres et al. and 
Wang et al. as applied to claims 6-9 and 12-15 above, and further in view of Kientz et al. (U.S. 
Patent 6,252,913 Bl). 

Endres et al. and Wang et al. have been discussed above in regard to claims 6-9 and 12- 
15. The difference between Endres et al. and Wang et al. and the claimed invention is that 
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Endres et al. and Wang et al. do not teach a capacitor as an integrator. However, it is well known 
in the art to use capacitor as integrator. For example, Kientz et al. teaches in col. 5, lines 20-21 
that the resistor 15 and capacitor 16 of FIG. 4 form a low-pass filter or analog integrator. One of 
ordinary skill in the art would have been motivated to combine the teaching of Kientz et al. with 
the modified equalizer of Endres et al. and Wang et al. because a capacitor is inexpensive and 
widely available. Thus it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use a capacitor as an integrator, as taught by Kientz et al., in the 
modified equalizer of Endres et al. and Wang et al. because a capacitor is inexpensive and widely 
available. 

9. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Endres et al. and 
Wang et al. as applied to claims 6-9 above, and further in view of Kolze et al. (U.S. Patent 
6,798,854 B2). 

Endres et al. and Wang et al. have been discussed above in regard to claims 6-9 and 12- 
15. The difference between Endres et al. and Wang et al. and the claimed invention is that 
Endres et al. and Wang et al. do not teach to use a measured spectrum for adjusting the filter 
coefficients. Kolze et al. teaches in FIG. 3 to measure the spectrum of the received signal and 
calculate modified spectral characteristics for setting the filter coefficients. One of ordinary skill 
in the art would have been motivated to combine the teaching of Kolze et al. with the modified 
adaptive equalizer of Endres et al. and Wang et al. because it is easier to calculate spectral 
characteristics in frequency domain. Thus it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to calculate, as taught by Kolze et al., in the modified 
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adaptive equalizer of Endres et al. and Wang et al. because it is easier to calculate spectral 
characteristics in frequency domain. 

10. Claims 16-19 and 22-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yu et al. (U.S. Patent Application Pub. 2004/01 14700 Al) in view of Wang et al. (U.S. Patent 
Application Pub. 2004/0136731 Al). 

Yu et al. discloses in FIG. 5 an adaptive equalizer which comprises an interpolating 
mixer 202, phase detector 204a and integrate 206 as illustrated in FIG. 6. FIG. 7 shows the 
structure of interpolating mixer as a tapped delay line with correlated tap coefficients, which is a 
linear filter. The coefficients are adjusted based on the integration of the output of the phase 
detector (figure of merit of instant claim) to minimize error and improve signal quality. The 
difference between Yu et al. and the claimed invention is that Yu et al. does not teach to use a 
microcontroller for adjusting the coefficients of the linear filter. Wang et al. teaches in FIG. 5 a 
microprocessor for computing filter coefficients of an equalizer. One of ordinary skill in the art 
would have been motivated to combine the teaching of Wang et al. with adaptive equalizer of Yu 
et al. because a microprocessor can handle complex algorithm and calculation, and provides 
accurate and fast control of the linear filter. Thus it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to use a microprocessor, as taught by Wang et 
al., in the adaptive equalizer of Yu et al. because a microprocessor can handle complex algorithm 
and calculation, and provides accurate and fast control of the linear filter. 

Regarding claim 17 and 18, Wang et al. teaches in FIG. 5 to use ADC to convert error 
signal to digital format for the microprocessor and DAC to convert output of the microprocessor 
into analog format for the coefficients for the linear filter. 
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Regarding claim 19, Yu et al. teaches in FIG. 6 an integrator for producing a time 
average of the detector output. 

Regarding claims 22-24, Wang et al. suggests in paragraph [0005] and paragraph [0076] 
to use the modified equalizer for mitigating modal dispersion, chromatic dispersion and 
polarization mode dispersion. 

Regarding claim 25, Yu et al. incorporates patent application no 10/244,500 (see U.S. 
Patent Application Pub. 2003/0189997 Al) by reference. Application '500 suggests in paragraph 
[0130] that the modified adaptive equalizer of Yu et al. and Wang et al. is applicable to other 
forms of dispersive media, which include high-speed electrical transmission lines. 
11. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yu et al. and 
Wang et al. as applied to claims 16-19 and 22-25 above, and further in view of Kientz et al. (U.S. 
Patent 6,252,913 Bl). 

Yu et al. and Wang et al have been discussed above in regard to claims 16-19 and 22-25. 
The difference between Yu et al. and Wang et al. and the claimed invention is that Yu et al. and 
Wang et al. do not teach a capacitor as an integrator. However, it is well known in the art to use 
capacitor as integrator. For example, Kientz et al. teaches in col. 5, lines 20-21 that the resistor 
15 and capacitor 16 of FIG. 4 form a low-pass filter or analog integrator. One of ordinary skill in 
the art would have been motivated to combine the teaching of Kientz et al. with the modified 
equalizer of Yu et al. and Wang et al. because a capacitor is inexpensive and widely available. 
Thus it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use a capacitor as an integrator, as taught by Kientz et al., in the modified equalizer of 
Yu et al. and Wang et al. because a capacitor is inexpensive and widely available. 
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12. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yu et al. and 
Wang et al. as applied to claims 16-19 and 22-25 above, and further in view of Kolze et al. (U.S. 
Patent 6,798,854 B2). 

Yu et al. and Wang et al. have been discussed above in regard to claims 16-19 and 22-25. 
The difference between Yu et al. and Wang et al. and the claimed invention is that Yu et al. and 
Wang et al. do not teach to use a measured spectrum for adjusting the filter coefficients. Kolze 
et al. teaches in FIG. 3 to measure the spectrum of the received signal and calculate modified 
spectral characteristics for setting the filter coefficients. One of ordinary skill in the art would 
have been motivated to combine the teaching of Kolze et al. with the modified adaptive equalizer 
of Yu et al. and Wang et al. because it is easier to calculate spectral characteristics in frequency 
domain. Thus it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to calculate, as taught by Kolze et al., in the modified adaptive equalizer of 
Yu et al. and Wang et al. because it is easier to calculate spectral characteristics in frequency 
domain. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shi K. Li whose telephone number is 571 272-3031. The 
examiner can normally be reached on Monday-Friday (8:30 a.m. - 5:00 p.m.). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on 571 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

ski 

6 April 2005 




Shi K. Li 
Patent Examiner 



